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Ha 3acenannu xadenps
HanoTexHoJornu, MaTepraioBeICHHE U MEXaHHUKA

(mpotokoin 3acemanust No 1 ot « 31 » aBrycra 2020 r.).



1. Ilean ocBOEHUNA TUCHUILIHHBI

Llenp OCBOGHMS AMCUUIUIMHBI — HAayduTh Oynymux OakajaBpOB NPaBHIIBHO BHIOMPATh
KOHCTPYKLIMOHHBIE MaTepuajabl U KOHCTPYKTUBHbIE (DOPMBI, 0OECeunBaTh BBICOKHE IOKAa3aTeNH

HaJEKHOCTH,

JOJITOBECYHOCTH U

0€e30IaCHOCTH

HaIPs’>KCHHBIX

KOHCTPYKLUMHA H  Y3JI0B

o0opynoBaHus, co3/1aBaTh 3PPEKTUBHBIC U SKOHOMUYHBIC KOHCTPYKIIHH.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

I[I/ICI_[I/IHJII/IHBI U TPAKTUKHU, Ha OCBOCHHU KOTOPBIX 6a3preTc;1 JaHHass OJUCLMIIIMHA:
BhICIIasA MaT€MaTHKa, (1)1/131/11(3, TECOPCTUUCCKAsd MCXaHHKaA.

JINCIUTITMHBI U TIPAKTHKH, U1 KOTOPBHIX OCBOCHHME JTAHHOW JAMCIUIUTMHBI HEOOXOAMMO Kak
MPEAIIECTBYIONIEE: CTPOUTENIbHBIE MaTEPUaIbl, MEXaHUKA TPYHTOB.

3. [InanupyemMble pe3yJbTaThl 00yUeHHS

®opmupyemMbie
KOHTpOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

NuankaTopbl 10CTHKEHUS
KOMITeTeHIU
(koA 1 HAMMEHOBaHUE)

ILnanupyemble pe3yJibTaThl
00yueHus1

OIIK-1. CiocobeH pemath
3aJ1aun
npodecCHOHATbHON
NESITEIbHOCTH Ha OCHOBE
UCTIOJTb30BaHUS
TEOPETUYECKUX U
NPaKTUIECKUX OCHOB
€CTECCTBCHHbIX U
TEXHUYECKHUX HayK, a
TaK)Ke MaTeMaTHYECKOTO
amrmapara

OIIK-1.7. Pemienue
YpaBHEHHIA, OTIMCHIBAIOIITUX
OCHOBHBIC (PH3UUECKHE
MIPOLIECCHI, C MPUMEHEHUEM
METOJIOB JUHENHON
anreOpsl 1
MaTEeMaTHYeCKOro aHallu3a

3HaTh: OCHOBHBIE METOIbI pacyeTa Ha
MIPOYHOCTb, )KECTKOCTh U
YCTOWYUBOCTb.

YMeTh: MIPOU3BOAUTH aHAIN3
pacueTHBIX CXeM, UACHTU(PUIIUPOBATH
BUJIBI IeOpMaIiu, TPUMEHSITh
METO/Ibl pacuera B COOTBETCTBHUH C
MMOCTaBJICHHOM 3a7auci,
aHAJIM3UPOBATH MOTYUECHHBIN
pe3yabTaT U JIeNIaTh BHIBOJBI O
paboTOCITOCOOHOCTH KOHCTPYKITUH.

Bnaners: MeToamu pacuera Ha
MPOYHOCTh, KECTKOCTh U
YCTOMYMBOCTH THUITOBBIX PACUETHBIX
CXEM.




4. CTpyKTYypa M coaeprKaHue TUCHUIINHbI

®opMbI TEKYyILLEr0

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHH
(pasnen) yueOHoit (yae6moii padoTI) Cemectp| O0beMm, 4.| Bamabsl | UHTEepakTHB, 4. (HamMeHOBaHMe
padoThI OLIEHOYHOI'0
cpeacTBa)

Monyns 7 |Jlek 9 Merto/ cuiT MPUMEHUTEIBLHO K TPEM BUAM 4 2 - - Bomnpock! k 3x3ameny
nedbopMaruu. 1-6

Mopgyns 7 |IIp 13 Pemenue 3ampau no reme "Pacuer ctatuuecku 4 2 2 - KommekT 3ananuit
HEOIPEIETUMBIX CUCTEM MPH PACTSIKEHUH - st [p 13
cxatun"

Monyns 7 |IIp 14 Pemrenue 3agad mo teMe «PacyeT cTaTHYECKU 4 2 2 - KommnekT 3aganuit
HEOIPEIEIUMBIX CUCTEM IIPU PACTSKECHUU — s [p 14
CHKATUN»

Monyns 7 |PI'P 4.1 |CamocrtosTensHoe perieHre 3a1ad no Teme: 4 3 10 - Komiiekr 3agayg miist
«Pacyer Ha IPOYHOCTH CTATUYECKH PI'P 4.1
HEONPEIETUMBIX CUCTEM IIPU PACTSIKEHUU-
CHKATUU»

Mopnyns 7 | Jlek 10 VYuer cuMMeTpuur NpU PacKpbITUU CTATUYECKOM 4 2 - - Bomnpock! k 3x3ameny
HEONPEACITNMOCTH. 1-6

Mopayns 7 |IIp 15 Pemrenue 3agad mo teMe «PacyeT cTaTHYECKU 4 2 2 - KommnekT 3aganuit
HEOIPEeMMBIX OaJIOK MPH U3rHOe» st [p 15

Monyne 7 |JIab 6 OrnpezeneHre MOMEHTA 3allleMJICHUS 4 2 2 - KommekT 3ananuit
OJHOMPOJIETHOW CTATUYECKH HEOTPEACITUMOI s JIao 6
Oasku.

Mopnyns 7 |IIp 16 Pemenue 3agau no reme: «Pacuer Ha MPOYHOCTH 4 2 2 - KommnekT 3aganuit
Y KECTKOCTh CTaTHYECKH HEONPEICITUMON paMbD) st [p 16

Mopayns 7 |PTP 4.2 |CamocTosiTenbHOE pelieHue 3a1ad o TeMe: 4 5 16 - KommekT 3anau st
«Pacuer Ha MPOYHOCTH U KECTKOCTh CTATUYECKHU PI'P 4.2
HEOIPEIEIUMON paMbI»

Monyns 8 | Jlek 11 Hanpsoxennoe u 1eopMupoBaHHOE COCTOSTHHE B 4 2 - - Bormpocs! k 3k3aMeny

touke. Teopuu mpounoctu. OOmuii coyyan
Harpy>KEHUA.

7-18




®opMbI TEKYyILET0

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHH
(pasnen) yueOHoit (yae6moii padoTI) Cemectp| O0beMm, 4.| Bamuasl | UHTEepakTHB, 4. (HamMeHOBaHMe
padoThI OLIEHOYHOI'0
cpeacTBa)

Mopayns 8 |IIp 17 Pemenue 3agau Ha Temy «PacyeT Ha MPOYHOCTH B 4 2 2 - Kommnekr 3amannii
YCIOBUSIX CI0KHOI'O CONPOTHUBICHUS s Ilp 17

Mopayns 8 |IIp 18 Pemenue 3agau Ha Temy «PacyeT Ha MPOYHOCTH B 4 2 2 - Komnnekr 3amannii
YCJIOBHSIX CJIOKHOTO COITPOTHUBIICHUSI» st [Ip 18

Monayns 8 |PI'P 5 CamocTosiTeTIbHOE pENIeHUE 3314 110 TEME 4 4 14 - Komiiekr 3agayg miist
«Pacder Ha IPOYHOCTH MPOCTPAHCTBEHHO PIP 5
JoMaHoro Opycay

Mopaynes 8 | Jlek 12 Ornpenenenue nepeMenieHnii Ha 4 2 - - Bomnpocsl k 3x3aMeHy
MPOCTPAHCTBEHHOM pamMe. Y CTOWYHUBOCTh CHKATHIX 19-21
crepxHeil. Dopmyiia Diinepa.

Monyne 8§ | JIab 7 Omnpenenenue nepeMenieHuit CBO00IHOTO KOHIIA 4 2 2 - KommekT 3ananuit
JomaHoro Opyca. st JTab 7

Monyns 9 | Jlek 13 Pacuer Ha yCcTOMYMBOCTS 32 IIpeACIIaMU 4 2 - - Bormpocs! k 3k3aMeny
MPONOPIIMOHATBHOCTH U C TIOMOIIBIO 22-26
K02 pHLIMEeHTa TPOAOIBHOTO N3rHoa.

Mopayne 9 |IIp 19 Pemenue 3agau Ha remy «OnpeaeneHue 4 2 2 - KommnekT 3aganuit
KPUTHYECKUX [TapaMEeTPOB CKATOIO CTEPKHS IIPU s [p 19
MOTEPE YCTONUMBOCTH

Monyns 9 |IIp 20 Pemrenue 3agad mo treMe: «PacdeT C)KaThIX CTOCK 4 2 2 - KommnekT 3aganuit
Ha YCTOMYUBOCTB 110 IPY30I0AbEMHOCTI st [p 20

Monyns 9 |PI'P 6.1 |CamocrosTensHoe pereHre 3a1ad no Teme: 4 3 10 - Komiiekr 3agau aiist
«Pacuer cxKatoi CTOWKHA Ha YCTOMYUBOCTb» PI'P 6.1

Mopayns 9 |IIp 21 Pemenue 3agau no reme: «lIpoexkTrupoBOYHBII 4 2 2 - KommekT 3ananuit
pacyeT Ha YCTOMYHUBOCTHY st [p 21

Mopnyns 10 |Jlex 14 Pacuer Ha BBIHOCIIMBOCTH IIPU OAHOOCHOM U 4 2 - - Bormpocs! k 3x3aMeny
JIBYXOCHOM HAaNps>KEHHOM COCTOSIHHH. 27-35

Mopyns 10 |IIp 22 Pemenue 3agad no reme «Pacyer Ha MPOYHOCTH 4 2 2 - KommnekT 3aganuit

IIPU IIOBTOPHO-IIEPEMEHHBIX HArpy3Kax»

st [p 22




®opMbI TEKYyILET0

Bun . KOHTPOJIA
Monayab . HaumenoBanue TeM 3aHATHH
yueOHoit N Cemectp| O0beMm, 4.| Bamuasl | UHTEepakTHB, 4. (HamMeHOBaHMe
(pa3nen) (y4eOHoii paboThI)
padoThI OLIEHOYHOI'0
cpeacTBa)
Mopayns 10 |PI'P 6.2 | CamocTosiTenbHOE pelieHre 3a1ad no TeMe» 4 3 10 - Komiiekr 3agau aiist
Pacuer Ha pOYHOCTH Basa pU OBTOPHO- PI'P 6.2
MEPEMEHHBIX Harpy3Kax»
Mopyns 11 |Jlek 15 Konebanus MeXaHUYECKUX CUCTEM C OTHOMN 4 2 - - Bomnpocsl k 3x3aMeny
CTENEHBIO CBOOOIBI. 36-41
Mogyns 11 |IIp 23 Pemenue 3anau no reme «Pacyer Ha MPOYHOCTH 4 2 2 - KommekT 3ananuit
MOJAMOTOPHBIX OAJIOK» st [p 23
Mopnynbs 11 |Jlek 16 PacdeT Ha MPOYHOCTH M )KECTKOCTh MPH yJape 4 2 - - Bomnpocs! k k3. 42-52
Monyns 11 |IIp 24 Pemenue 3agau no reme «Pacyer ynpyrux cucrem 4 2 2 - Komnnekr 3amannii
B YCJIOBUSIX YAAPHOI'O BO3JACUCTBUS» s [p 24
Mopayns 11 |PI'P 6.3 CamocTosiTeTbHOE pENICHHE 3a1a4 110 TEME: 4 3 10 - Komiiekr 3agaug aiist
«Pacyer Ha MPOYHOCTH U )KECTKOCTh OATIKU TPU PI'P 6.3
MIOTIEPEYHOM YyJape»
Mopnyns 11 |IIp 25 Pewmenune 3anau no reme «Pacuer ynpyrux cucrem 4 2 2 - KomruiexT 3aganuii
B YCJIOBHUSIX YJQPHOTO BO3JEHCTBUS) st [p 25
Mogyns 11 |Jlek 17 O06001IeHre MaTepraa 1Mo AUCHUILIIINHE 4 2 - - Bompocs! k 3k3. 1-52
Mopaymu 7- |PI'P PykoBoactso PI'P 4 1 - -
11
Monymu 7- |Cp [ToaroToBka K KTOrOBOMY TECTUPOBAHUIO 4 33,65 - - Bomnpock! k 3x3ameny
11 (KOHTPOJIB) 1-52
Moaymu 7- | TU TecT UTOTOBBIN 4 2 100 - TecToBbIC 3a7aHUS B
11 0aze LIT
Monymu 7- |ITA [IpoMexxyTouyHas arTecTanus: SK3aMeH 3 0,35 - - HtoroBeii pedTUHT
11
Hroro; 108 100+100

Cxema pacueta UTOroBoro 6a/uia: Texkyumii peiiTuHr (Bce 3aHSITHS H IPOMEKYTOUHBIE TecThl) + Pe3yJIbTaT HTOr0BOr0 TeCTa M BCe JeJIUTCS Ha 2
+ Bb (ec1u BB npexycmoTrpensr)




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

[Ipy n3ydyeHun aucuMIUIMHBI «COMPOTUBJIEHUE MaTepUanoB 2" HCMOIB3YIOTCS CIEAYIONIUE
O6p&30BaT€.HBHBIe TEXHOJIOTHUHU:

- TEXHOJIOTUU TPaJULUOHHOro oOyueHHs B (hopMme JIeKUui, Ja00paTOPHBIX, MPAKTHUYECKUX
3aHATUI U CAMOCTOSATENILHON PabOTHI CTY/ACHTOB;

- TEXHOJIOTHS Oa/IbHO-PEUTUHIOBOM CHCTEMBI OLIEHKH YCIIEBA€MOCTH CTYAECHTOB, BKJIOYas
TECTUPOBAHUE KaK (pOPMY UTOTOBOT'O KOHTPOJISI 3HAHUHN CTYJIEHTOB;

- DJIEMEHTHI MPOOJIEMHOTO OOYYECHHS B BUJE HAJUYHS BOIPOCOB MPOOJIEMHOTO XapakTepa B
3aJadax pacyeTHO-NMPOCKTUPOBOYHBIX Pa0dOT U TpeOOBaHMU aHaiIHM3a MOJYUYCHHBIX PE3yJIbTaToOB C
TIOCJIETYIOIIM BBIBOJIOM IO PEUICHUIO 33/1a4H.

6. Meronuyeckue yKa3aHUs MO0 OCBOEHUIO JUCIHMILIHHBI

1. W3ydeHue TEOpPETHUUECKON 4YacCTH TEMbl KaXKJIOTO MOJIYJA CJIEAYyeT Cpa3y 3aKperuisiTh Ha
pEILIEHNUH 3a/1a4 110 JaHHOW TeMe.

2. Tlpucrymnas K pemeHuto 000l 3a1a4u, ClIeAyeT BHUMATEIbHO MPOYUTATh IIOCTAHOBKY 3aJauu
1, B COOTBETCTBHUE C HEH, BRIOUPATh aITOPUTM PEIICHUS.

3. Ilpu odopmieHun pemeHus 3agad peKOMEHIYeTCsl CTPOro CJIeJ0BATh TUIIOBBIM aIrOPUTMAM H
3aKaHYMBATh BHIBOJIAMH IO pe3ybTaTaM pacuera.



7. OneHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Cemecrt Koxa koHTpO/IMpyemMoii KOMIIeTeH UK HaunMeHOBaHHE
P (usu ee wacTH) OLIEHOYHOTO CPEe/ICTBA

TectoBbie 3amanuss NeNe 1-30
Kommnnekrtsl 3amanuii kK PI'P NeNe 4-6
4 OIIK-1 Bomnpocs! k s3x3ameny NeNe 1-52
KomMrinekTsl 3a1anuii kK 1a00paTopHO-
MpaKTUYECKUM 3aHATHSIM NoNo 6-7

7.2. TunoBble 3aJaHUS1 MM HHbIE MaTepHAJIbl, HEOOX0AMMBIE VIl TEKYLIero KOHTPOJIs

7.2.1. KoMIuieKT 3aaHuii 1J1s1 IpaKTH4ecKkoro 3ansarus Nel3

Tema: «PacueT cTaTHYeCKH HEOIIPEACIUMBbBIX CUCTEM IPH PACTHKCHUHN-CKATUN>

Tunosoii npumep 3axaHus

JIByxcTymeH4yaTelii Opyc € JKECTKO 3allleMJICHHBIMH KOHIIAMH HArpy>KeH CHCTEMOM
OCCBbBIX HAarpy3oK. OHpe,Z[G.HI/ITB 3 YyCJIOBHA HNPOYHOCTH BCIWYHHY ,Z[OHyCKaeMOI\/'I IJIomaaun
MOTNIEPEYHOT0 ceueHus Opyca [A], eciaum W3BeCTHa BEIWMYHMHA JOMYCKAEMOTO HAMPSKCHHS

[6]=160 MIla, moayns ynpyroctu E=2x10° MIla.

AA A,0A
/ 20
/
F=60kH
—_—
2 | 12 7
| ETY

Kpurepun onenkmn:
2 GaJia - €CJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOJHEHA MIPaBWIbHO B 00beMe 70-100%. 1 6amnn - ecm

CaMOCTOsTeIbHAS 33/1a4a BBIIOJIHEHA MPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MPaBUILHO B mpenenax 0-40%.

7.2.2. KoMIUIeKT 3aiaHuii 1J1s1 IPaKTH4ecKoro 3ansarust Nel4

Tema: «PacueT cTaTHYeCKH HEOIIPEACIUMBbBIX CUCTEM IPH PACTHKCHUHN-CKATUND>

Tumnosoii npumep 3axanus

A A=A
kH
. / o205
F60kH |
—
2 | 2 7
I [=1m




Omnpenenutpb, Kak u3MeHUTCA [A], ecnu Opyc IOMONHUTENBHO K BO3JCHCTBUIO HArpy30K
Oyner Harper Ha BennunHy At=40°C U eciau y4ecTh, 4TO OpyC M3TrOTOBIICH KOpO4YE 3aJaHHOMN
mmnbl Ha  8=0,01%(01+02). Kospduiment muneiinoro pacmmpenus O =1,25x107 1/°C,
Moynb yrpyroctu E=2x10° MITa.

Kpurepun onenkmn:
2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOHEHA MPaBUIbHO B 00beMe 70-100%. 1 6ann - ecm
CaMOCTOsTeIbHAS 33/1a4a BBIIOJHEHA NPABIIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS

3a/1a4a BBITIOJHEHA MPpaBUILHO B mipenenax 0-40%.

7.2.3. KoMIuIeKT 3aiaHuii 1J1s1 IPAKTHYeCcKoro 3ansarust NelS
Tema: «Pacuer cTaTHyecKH HeonpeaeTUMbIX CHCTEM MPH U3rude»

Tunosoii npumep 3axaHus
Jns naHHOM Oanku pacKpbITh CTaTHYECKYIO HEONPENEeTUMOCTb, MOA0OpaTh M3 YCIOBHUS
MIPOYHOCTH B KQUECTBE MOMEPEUHOTr0 ABYTaBPOBBINA mpoduiib, eciau [6]=160 MIla.

K
aﬂ%r

IERTARRIR

ML

F=40H

T e T Ta

Kpurepun onenkmn:
2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOTHEHA MIPaBUIbHO B 00beMe 70-100%. 1 6amnn - ecm
CaMOCTOsTeIbHAS 33/1a4a BIIOJIHEHA MPaBIIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS

3a/1a4a BBITIOJHEHA MPpaBUILHO B mpenenax 0-40%.

7.2.4. KoMIuIeKT 3aiaHuii 17151 1a00paTOPHO-NPAKTHYECKOro 3aHATHS Ne6

Tema: «OmnpeneseHne MOMEHTA  3alleMJIEHUSI  OJHOINPOJIETHOH, CTATHYECKH
HeomnpeaeTuMOH 0aaIKm»

TunoBoi npuMep 3a1aHuA

DKCHNEPUMEHTAIBHO M TEOPETUYECKHU OIPEACIUTh 3HAYEHWE MOMEHTa 3alleMJICHHS
OJTHOTIPOJIETHOM CTaTHYECKH HeompeaenuMmon Oanku, ecnmu Fi=1,5kr, F>=2kr, [;=300MmMm,
[=700mm, [;=600MM. CpaBHUTH pe3yNbTaThl U CAETIATh BHIBOBI.
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Kpurepun onenkn:

2 Gayuta - ecii SKCIIEPUMEHTAIbHAS M TEOPETUUYECKAst YaCTH PAOOTHI BHIIOIHEHBI IPABIIBHO B 00beMe
70-100%. 1 Gat - ecinu SKCIEPUMEHTAIbHAS U TEOPETUYECKast YaCTH pabOTHI BBIOIHEHBI PABHIEHO

B 00beme 40-70%. 0 GaioB - eciu SKCIIEPUMEHTANIbHAS U TEOpEeTUYecKasi YaCTH PaOOThI BBITIOIHCHBI
npaBmibHO B mpenenax 0-40%.

7.2.5. KoMIUIeKT 3aJaHuil 1J151 MPAKTU4YecKoro 3ansarus Nel6
Tema: «Pacder cTaTHYecKH HeonpeaeJMMbIX paM NP U3rude»

TunoBoi npuMep 3a1aHuA

Jns naHHOW pamMHON KOHCTPYKIMH TMOAO0OpaTh U3 YCIOBHUS MPOYHOCTH B KayecTBE
IIONIEPEYHOI0 CEUEHMs JIEMEHTOB JBYTABPOBBIM MPOQUIIb, €CIH KECTKOCTh CEYEHUIl Bcex

El
3JIEMEHTOB OJIMHAKOBa P =1, [c]=160 MIIa. Onpenenutb ropu30HTaILHOE TIEPEMEILICHUE
EI

c

Y3JI0BBIX TOYEK U IIOCTPOUTH IIPUMEPHBIN BUJI YIIPYTOW JIUHUU PaMBI.

v F20kH

2a

7777
Kpurepun onenkmn:

2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOTHEHA MIPaBWIbHO B 00beMe 70-100%. 1 6amnn - ecm

CaMOCTOsTeIbHAS 33/1a4a BIIOJIHEHA NPABIIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MpaBUILHO B mpenenax 0-40%.

7.2.6. KoMIuiekT 3aiaHuii 1J1s1 IPaKTH4ecKoro 3ansrust Nel7
Tema: «OnpenesieHue HaNpPsZKEHUH ¢ MOMOLIbI0 Kpyra Mopa»

Tunosoii npumep 3axaHus

B cTepikHE ¢ MIOMmAAbI0 TomepeyHoro ceueHus A=5x10% M?, pactaruBaeMoM cuioi
F=50kH, onpenenuTs ¢ nomolupo0 Kpyra Mopa HOpMaJabHOE M KacaTeJIbHOE HaIIPSKEHHUS,

o
BO3HHUKAIOIIAE Ha TIUIOMIAJIKe, HAKJIOHEHHOH IOa YTJIOM 30"« MIOTIEPEYHOMY CEUYCHUIO
CTEPIKHS:

[
!
!
T
l
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Kpurepum onenku:

2 baa - eclii caMOCTOsATeNbHAS 3aj]aua BBINOJIHEHA TIPaBUIIbHO B 00beMe 70-100%. 1 Gar - ecim
CaMOCTOsTeIbHAS 33/1a4a BIITOJHEHA NPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciii caMOCTOSITENbHAS
3a/1aua BHINIOJHEHA IpaBUIIbHO B mipeaenax 0-40%.

7.2.7. KoMIuIeKT 3aiaHuii 17151 1a00paTOPHO-NPAKTHYECKOro 3aHATHS Ne7
Tema: «OnpenesieHue nepeMenieHnii CBOOOTHOr0 KOHIA JIOMAHOI0 Opyca»
Tunosoii npumep 3agaHus

DKCIEPUMEHTAIFHO ¥ TEOPETUYECKH OIPEACIUTh TOPU30HTAIBHOE, BEPTHUKAIBHOE
nepeMeIeHle 1 yroji IoBOpoTa CBOOOAHOTO KOHIIa JiomaHoro opyca, ecnmu F=10H, /=600mm.
CpaBHHTH Pe3yJbTaThI U CAETATH BBIBOJIBI.

HPOCIMPaHE EERHEL
FoMansill opye
OHOPHIT
CHGRT

300 au

200 2

H=

ZOPUSOHMATEHOZD
HEPEMEWEHIR

1 —UHOURAMOP SEPMUNATEREZ0
- 325 M . HEPEMELYEHLUT
[ = MU Hodsecra
£ ZpVIoM
- 630 au - — Pasmepsr cevennn
Y
)

- X

U

al

d =20 rn

Kpurepum ouenku:
2 Gayuta - e HKCIIEPUMEHTAIbHASL M TEOPETHUECKasi YaCTH PaOOThI BBIMOIHEHBI MPABIIBHO B 00bEME
70-100%. 1 Gasmn - eciti SKCIIEPUMEHTAIbHAS U TEOPETHUECKAast YaCTU PaOOThHI BBIMOIHEHBI IPABUIBHO

B 06beMe 40-70%. 0 GayioB - eciii SKCIIEPUMEHTAIbHAS M TEOPETHYECKasi YaCTH pabOTHI BBIMOIHEHBI
npaBwiIbHO B mpenenax 0-40%.

7.2.8. KoMIuIeKT 3aiaHuii 1J1s1 IPaKTH4ecKoro 3ansarust Nel8
Tema: «Pacyer Ha IPOYHOCTH B YCJIOBHAX CJI0KHOTO CONPOTHBJICHHD)
Tunosoii npumep 3agaHus

Jlns. maHHOW KOHCOJIBHOM pambl, U3TOTOBJICHHON M3 €IMHOr0 MPYTKa MPSMOYTOJbHOTO
CeUCHHMs] M HArpy)KeHHOH MPOCTPAHCTBEHHOW CHCTEMOW cui, Moxo0paTth W3  YCIOBHS
IPOYHOCTH pa3Mephl MPSIMOYTOJNbHOrO cedeHus h u b. [IpuHATH BeNMMYMHY JOMyCKaeMmoro
HanpsokeHus [6] = 160 MITa, h/b =2.



=1 m

| 207

Kpurepum onenku:
2 Gana - eciii CaMOCTOATENbHAS 3a]ja4a BHIITOIHEHA IpaBMIIbHO B 00beMe 70-100%. 1 6am - ecom
caMOCTOSITeTbHAs 3a/1a4a BBITIOJTHEHA MTPaBUILHO B 00beMe 40-70% 0 6amioB - ecimu caMoCTOsITeTbHAS

3a/1aua BHINIOJHEHA paBUIIbHO B mipeaenax 0-40%.
7.2.9. KoMIuIeKT 3aJaHuil J1J151 NPAKTU4YecKoro 3ansaTus Nel9
Tema: «1IpoeKTHPOBOYHBIN PACYET CKATHIX CTOCK HA YCTONYMBOCTD)

TunoBoi npuMep 3a1aHuA

Croiika pymHoM £=1 M ¢ MIapHUPHO ONMEPTHIMH KOHIIAMHU M TPOMEKYTOUYHOW IIAPHUPHOMN
ornopoii mocepenune cxkumaercs cuino F=20 kH. IlomoOpare BenmnumHy pasMepa a
MOTIEPEYHOI0 CEUEHUsI CTOWKH, 00eCreynB ee yCTONYMBOCTh, €CIU JI0MyCKaeMOe HalpsKeHHe
Ha oxarue [o]c=160MlIla. Jlng cHOpoeKTMPOBAaHHOW CTOMKM ONPEAEIUTh BEIMUUHY
KPUTHYECKON CUJIBI U KOA(DPUITMEHT 3armaca yCTOMIUBOCTH.

F=Z0kH
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Kpurepum ouenku:
2 Gana - eciii CaMOCTOATENbHAS 3a]ja4a BHIITOHEHA IPaBIIbHO B 00beMe 70-100%. 1 6amr - ecom
caMoCTOSTeIbHAas 3a/1a4a BBITIOJTHEHA MTPaBUILHO B 00BbeMe 40-70% 0 6amios - eciiu caMoCTOSTeIbHAS

3a/1a4a BBITIOJHEHA MPpaBUIBHO B mipenenax 0-40%.

7.2.10. KoMmuieKkT 3agaHuii 1J1sl NPAKTH4YeCKOro 3ausaTus Ne2(
Tema: «Pacyer cKaTbIX CTOEK Ha YCTOMYHUBOCTH M0 KOIPPUUHEHTY O»

TunoBoi npuMep 3a1aHuA

Js LeHTpanbHO CXKATOIO CTEPKHS C PA3NUYHBIMU YCIOBUSMM 3aKPCIUICHUS B
IJIOCKOCTSAX XZ W Yz, U3TOTOBJIEHHOIO M3 Marepuana ¢ JIOIyCKAaeMbIM HANpsKEHHEM Ha



cxarue 160 MIla, onpenenuTs BEIMYUHY JOIYCKAaeMOM CHIIBI C MOMOIIBIO KOd(pQHIHeHTa
MPOJIOJIBHOTO M3THoa.
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Kpurepun onenkmn:
2 GaJia - €CJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOJHEHA MIPaBUIbHO B 00beMe 70-100%. 1 6amnn - ecm

CaMOCTOsTeIbHAS 33/1a4a BIIOJHEHA NPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1a4a BBITIOJHEHA MpaBUILHO B mipenenax 0-40%.

77

N Z
y A (0] A Q
A 0 1,00 120 | 0,45
20 | 0,9 130 | 0,40
x [ 40 [ 092 140 | 0,36
<]% 60 | 0,86 150 | 0,32
70 | 0,81 160 | 0,29
80 | 075 170 | 0,26
o 4 90 [ 0,69 180 | 0,23
VI =1 = 188.5 M’ [—=rr—a—es 190 | 0,21
v A=37.7 cm? 110 | 0,52 200 | 0,19

7.2.11. KomnuiekT 3aqaHuil Il NPAKTHYeCKOro 3aHaTus Ne21

Tema: «Pacyer c:KaTbIX CTOEK HA IPY30M0AbEMHOCTD 10 YCTOHYHUBOCTH»

Tunosoii npumep 3axaHus

Croiika, nMeroIas MOMepevyHoe CeYeHUe B BUAE ABYX IiBeiwiepoB Ne 12, Harpyxkena

OCEBOM CxKUMarolie Harpy3koit F. Marepuan croiiku Ct2 ¢ |O =140MIla . ycnous

3aKPCIVICHUA OJJUHAKOBLI B INIOCKOCTAX X0OZ U YOZ.

a). Paccrosaue
KOHCTPYKIUH.

«X»

MEXITY

BETBsIMH

z
nOITPD?'{HIT:E' CEYeHIE
Yo
— —
Llpennep
f X
}r l
o — —
X | —— o — |
Tpebyercs onpenenurs:
CTOMKH, 0OecleYnBarolee

PaBHOYCTOMYHBOCTh

b). Bennuuny nomyckaeMoin Harpy3Ku, UCIOJIb3Yys KOAGOUIIMEHT MPOAOIBLHOTO U3THoa.
¢). Bennuuny kpuTHYECKOM CHIIBI M KO3 (UIIMEHT 3amaca yCTOHYUBOCTH.

Kpurepun onenkn:
2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOTHEHA MIPaBWIbHO B 00beMe 70-100%. 1 6amnn - ecm

caMoCTOSTeIbHAas 3a/1a4a BBITIOJTHEHA MTPaBUILHO B 00BbeMe 40-70% 0 6aymios - eciiu caMoCTOsSTeIbHAS
3a/1a4a BBITIOJHEHA MPaBUILHO B mpenenax 0-40%.



7.2.12. KoMnuieKT 3a0aHuil I NPAKTHYECKOro 3aHATHA Ne22
Tema: «Pacyer Ha IPOYHOCTH NPH MOBTOPHO-IIEPEMEHHBIX HATPY3KAX»
Tumnosoii npumep 3axanus

VY4acTok Bajma ¢ KOHUCHTPATOPOM HANpPSDKEHUM B BUIE BBITOYKH I10JBEPraeTcs
COBMECTHOMY JICHCTBHIO M3TrM0a M KpydyeHUs. 3HaUCHUE U3TMOAIOIEr0 MOMEHTa U3MEHSIEeTC s

ma; min
B auanasone: My" =08kHm, M™ =-08xHm, kpyrsmero momenta — Mp™ =2 kHw,

MKm;” =0. 3nauenns reomeTpHdecKMX pa3MepoB Bama: D =155mm, d=50 MM, r=2 MM,
_D-d

5
oy =1000MIla, o, =800MIlIa, 6-1 =400 MIla, 1. =390MIla, t-1 =240 MIla. TpeOyercs
OHpGI[eJII/ITI: KOE)(bq)I/ILII/ICHT 3ariaca 1m0 BBIHOCIIMBOCTHU U I1IO TeKy‘ICCTI/I H CACJIaTh BBIBOJIBI O
HanboJiee BEpOSTHOM MEXaHU3ME Pa3pyIICHHS.

t Ban wsroroBnen wu3 cramm 40XH ¢ MexaHWYEeCKMMH XapaKTEpUCTHKAMMU:

‘
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Mo,
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Kpurepun onenkmn:

2 GaJia - eCJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOJHEHA MIPaBUIbHO B 00beMe 70-100%. 1 6amnn - ecm
CaMOCTOsTeIbHAS 33/1a4a BIIOJIHEHA MPaBIIBLHO B 00beMe 40-70% 0 6asioB - eciiv caMOCTOSITENbHAS
3a/1aua BHINIOJHEHA IpaBUIIbHO B mipeaenax 0-40%.

7.2.13. KoMIuIeKT 3aJaHuil 1J1sl TPAKTHYECKOTr0 3aHsaTus Ne23
Tema: «Pacyer Ha IPOYHOCTH NOAMOTOPHBIX 0ATOK»
TunoBoi npuMep 3a1aHuA

Ha xoHCOJIBHOM ydYacTKe ABYXOHOPHOH OajKu, M3rOTOBJIEHHOW W3 nByTaBpa NelO,
yCTaHOBJICH AnekTpoaBurareias BecoM F=0,2 kH. Uucno o6opoToB snekrpoapurarens N=600
00/MUH. AMIUIUTYIHOE 3HAu€HHE LEHTPOOEKHON CHIIbI, BO3HUKAIOUICH INpPH BpaLICHUU
poropa Fo=0,2F.

FosinQt & y
=

0, X

Vi , F

=005 M |

=t

[IpousBecTy MpOBEpOUYHBIN pacyeT HAa MPOYHOCTH MOJAMOTOPHOM OANKH M ONpPENeTUTh
3HaueHue {, Mpu KOTOPOM BO3MOXKHO HACTYIUIEHHE pe3oHaHca. CONpPOTUBICHHEM CpENbI
npeneOpeus. Jlomyckaemoe HanpshkeHue [6] mpuHATh paBHbIM 160 MIla.

Kpurepum onenku:

2 Gana - eciii CaMOCTOATENbHAS 3a]ja4a BHIITOIHEHA IPaBMIIbHO B 00beMe 70-100%. 1 6am - ecom
caMOCTOSITEeTbHAs 3a/1a4a BBITIOJTHEHA MPaBUILHO B 00beMe 40-70% 0 6amioB - ecimu caMoCTOsITeNTbHAs
3a/1aua BHINIOJHEHA paBMIIbHO B mipeaenax 0-40%.



7.2.14. KoMIuIeKT 3aaHuil 1J15l TPAKTHYECKOro 3aHsaTus Ne24
Tema: «PacdyeT Ha MIPOYHOCTH U KECTKOCTH 0AJKHU MPH MONEPEYHOM yAape»
TunoBoi npuMep 3a1aHuA

Ha 3anmannyio 6anky c¢ BbicoThl H=0,5m cBOOOIHO ManaeT abCONIOTHO KECTKOE TEIO
maccoil m. IlomepeuHoe cedeHue OalKkd COCTABHOE — COCTOMT W3 YETHIPEX CTalbHBIX
paBHOOOKHX yronkoB Nel(, cBapeHHBIX MeXIy coOoi. Onpenenurs JOMYCTUMYIO BETHUYUHY

Macchl NAJAIOIIEro Tena [m] , Ip1 KOTOpoil Oyner oOecrieyeHa MPOYHOCTH OAJKH, €CIU
5

[G ] = 160MHCI, E=2-100Mlla. [IpoBepUTH BBIITOJIHEHHE YCIOBUS )KECTKOCTH, IPUHSB

[5 ] =3 MM . Maccoit 6anxu npeHeopeyb.
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Kpurepum ounenku:

2 Gana - eclii CaMOCTOATENbHAS 3a]ja4a BHIITOHEHA PaBMIIbHO B 00beMe 70-100%. 1 6amr - ecom
CaMOCTOsTeIbHAS 33/1a4a BIIOJHEHA MPaBIWIBLHO B 00beMe 40-70% 0 6asioB - eciii caMOCTOSITENbHAS
3a/1aua BHINIOJHEHA paBUIIbHO B mipeaenax 0-40%.

7.2.15. KoMnuieKT 3aqaHuil VI NPAKTHYECKOro 3aHATHA Ne25
Tema: «PacueTr Ha NPOYHOCTH U KECTKOCTH 0AJIKY NMPH MONMEPEYHOM yaape»

Tunosoii npumep 3axaHus

Ha ympyryro 6anky 3alaHHOTO TOIEPEYHOTO CEYCHUSI ¢ BBICOTHI H=24CcM CBOOOIHO TMajaeT
abCoMIOTHO KecTKoe Teno maccoit m=40kr. [IpousBecTu MpoBepKy MPOYHOCTH U KECTKOCTU OAJIKH.

Jomyckaemoe Hanpsbkenue [6]=160 MIla, moayas ynpyrocta E=2x10° MITa.

m

No27

3m 3Mm

Kpurepum ouenku:
2 GaJia - €CJIM CaMOCTOSITENIbHAS 3a/]a4a BBITIOJHEHA MIPaBWIbHO B 00beMe 70-100%. 1 6amnn - ecm

caMoCTOSTeIbHAas 3a/1a4a BEITIOJTHEHA MTPaBUILHO B 00BbeMe 40-70% 0 6aymios - eciiu caMoCTOsSTeIbHAS
3a/1a4a BBITIOJHEHA MPpaBUILHO B mpenenax 0-40%.



TeMbl NUCbMEHHBIX PadoT

Ne
Temel
/1
PI'P Ne4. Pacuet cTaTudecKkd HEONPEACIUMBIX CUCTEM METOJOM CHJI
4.1. | Pacuer Ha IPOYHOCTH CTATUYECKH HEONPEAECTUMON CTEPKHEBOW KOHCTPYKIIUH,

paboratoiieif B  yCIOBHUSIX PACTSDKEHUS-CKATHA C  Y4ETOM  JEHCTBUS
JOTOJTHUTEIBHOTO (PAKTOpa TEMIIEPATYPHOTO MJIM MOHTaKHOTO MO0 BAPHAHTY
4.2. | Pacuer Ha MNPOYHOCTH CTAaTUYECKH HEONMPEACIMMON IUIOCKOH  paMmbl,
paboTarolieil B yCJIOBUSAX MPSIMOTO M3ruda

PI'P NeS. Pacyet Ha MpOYHOCTh KOHCTPYKIIUH, pabOTalOIIel B YCIOBHIX
CJIOKHOT'O COIIPOTUBJICHUA

5.1. | Pacder Ha MNpPOYHOCTHP CTAaTHYECKH ONPEACIMMON MPOCTPAHCTBEHHOU
CTep)KHeBOﬁ KOHCTPYKIMU B YCIIOBUAX CJIOKHOTO COITPOTUBJICHUA

PI'P Ne6. PacueTsl Ha yCTOHYMBOCTD, BBIHOCIIMBOCTh M IIPOYHOCTD B YCIOBUAX
JUHAMHYECKOIO BO3JCHCTBHS HATPY3KH

6.1. | Pacuer Ha yCTOMYMBOCTH CKATBIX CTOEK

6.2. | Pacuer ¢parmenTa Basia moj IEHCTBUEM MOBTOPHO-TIEPEMEHHOIO HM3rHOa M
KpY4eHUs

6.3. | Pacder Ha mpOYHOCTH OATOYHOW KOHCTPYKIIMM TIO7] JCUCTBHEM YyIapHOM
Harpy3Ku

7.2.16. Kommaekr 3agau ajas PI'P Ne4
3amaua 4.1.

Tema: «Pacyer Ha TMPOYHOCTH CTATHYECKU HeONpPeNAeJMMbIX CTepKHed mNpH
PacTAKEHNU-CIKATUID)

Tunosoii npumep 3axaun

/, I I

- - - P -

-—.-—i{—---

y /3
AF, F,7 F
/—l—-ﬂ ———> i
Py
A1 2

tJ'1 tJ': ”1‘"“"'5{']""

I'me: F1=20xH, F»=10xH, F3=30xH, q=20xH/™m, [;=0,8m, [»=1,5m, [3=1,2m, a;=0,5M,
ax=1,4Mm, a3=0,7m, At=-20°C.

Ha cryneHvarslii cTampHOH Opyc KpyTJIOTO TOMEPEYHOI0 CEUEHUS C 3aJaHHBIM
cooTHomeHueM Tuiomaneii: A=A, A»=A/2, Az=A/3 (PI'P Ne2, 3amaua 2.1) ycraHoBWIH Ha
CBOOOJHOM KOHIIE BTOPYIO KECTKYIO 33/EIKY.



JUis ONTy4eHHOTO TakUM O00pa3oM CTaTUYECKH HEONPEAEIMMOTO CTEp)KHS 10a00paTh
HOBBIC pa3Mepbl MOMEPEYHBIX CCUCHHH M3 YCIOBUS MPOYHOCTH. [IpoaHamM3upoBaTh BIHSHUE
W3MEHEHUS KECTKOCTH CTEPKHS Ha €r0 YKOHOMUYHOCTb.

[TpoBepuTh MPOYHOCTH CTATHUYECKU HEONPEACTHMMOTO CTEPXKHS IMPH JOTOJHUTEIEHOM
I[eﬁCTBHH TCMIICPATYPbL 501058 npu HaJIn4nun HETOYHOCTHU HU3TrOTOBJICHHA. HpI/IHHTB
k03¢ uIMenT MuHeitHoro pacmmpenus o=1,25x107 1/°C, momymns ynpyroctu E=2x10° MIIa.

Kpurepun onenkmn:

8-10 GamnoB - ecnu nHAMBUAYaNbHOE noMaitHee 3ananue (M/13) semmonneHo npasuiasHO B 00beme 80-100%.
6-7 6amnoB - ecnu MJI3 BemomHeHO mpaBwibHO B 00beMe 60-80%. 4-5 GamroB - ecau MJ/I3 BeImONHEHO
npaBmwisHO B 00BemMe 40-60%. Ecnm M/I3 Bemonneno npaBwibHO MeHee, yeM Ha 40%, pabora He
MIPUHUMAECTCSL.

3anaua 4.2.
Tema: «PacyeT Ha MPOYHOCTH U )KECTKOCTh CTATHYECKH HeOoMpeaeJJMMbIX paMm»
TunoBoi npuMep 3axa4u

Ha crarnuecku ompepenumoin pame (PI'P Nel, 3amaua 1.3, cxema Nel) ycranoBwiu
JIOTIOTHUTEJIbHBIE OMOPHI (BCe OCTaJIbHbIE UCXO/IHBIE JaHHbBIE — IPEXKHUE). MaTepua cTep KHs
— Cr. 3: [6]=160 MIIa, E=2-10°> MIla. )KecTKOCTh CE€YeHHMii BCEX y4aCTKOB PaMbl MOCTOSHHA:
El.=const.

JIist  TmonydeHHOM TakuM o0O0pa3oM CTaTHYECKH HEOMPEISTMMON pamMbl MOA00paTh
PalMOHATILHOE TONEPEUYHOE CEUEHUE W3 YCIOBHUS NPOYHOCTH M IPOBEPUTH KOHCTPYKIUIO HA
KECTKOCTb.
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[Mpunsare: F=30xH, M=40xHw™m, q=20xH/M, a;=1,5M, a,=2m, a3=0,6Mm, [=0,5m.

Kpurepun onenkmn:

14-16 6amioB - ecnu HHAMBHAYaNbHOE AoMairHee 3aganue (M/13) BeimonHeHo npaBuibHO B 00beme 80-
100%, 10-13 6amroB - ecmn MJI3 BEImomHEHO NpaBMiIbHO B 00beMe 60-79%, 7-9 6amnoB - ecou M3
BBITIOJTHEHO TpaBWiIbHO B mipenenax 40-59%. Ecou W/I3 BeimonmHeHO mpaBuiabHO MeHee, yeM Ha 40%,
paboTa He MpUHUMAETCsI, BO3BpAILAETCs AJISl HCIIPABICHUS U OLEHUBaeTCs 6-7 Oayuiamu.

7.2.17. Kommaekr 3aga4 ajaa PI'P Ne5

3agaua 5.1.

Tema: «PacyeT Ha IPOYHOCTH MPHU CJI0KHOM COMPOTHBIECHUI
TunoBoi npuMep 3axa4u

Jlig cranbHOM IPOCTPaHCTBEHHOM crep)kHeBOM KOHCTpykuuu (PI'P Nel, 3amaua 1.5)
TpebyeTcs Mogo0paTh MOMNEepPEeUHble CEUEHHs JIEMEHTOB U3 YCIIOBHSI TPOYHOCTH. JlJ1s1 31emMeHTa
I mogoOpats auameTp kpyra, ans snemeHTa Il — pa3mepsl mpsMOyrosbHOTo ceueHust b u A,



[IPEABAPUTEIILHO PALMOHAIBHO €ro pacnonoxus. g asnementa Il mposectn mpoBepky
MPOYHOCTH, UCX0s1 U3 TOro, uTo Il 1 III 351eMEeHTHI U3rOTOBIIEHBI U3 €AUHOTO MPYTKA.
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[Mpunsare: F1=5«xH, F,=2xH, F3=5xH, Fs=3xH, Fs=1xH, F¢=0, qi=0, q=2xH/m [=0,6M™m,
h/b=1,8, [c] = 160 MIIa.

Kpurepum onenku:

12-14 6amoB - eciii MHAUBHIyalIbHOE AoMamtHee 3ananue (1]13) BemonHeHo mpaBuiisHO B 00beMe 80-
100%, 9-11 6amnoB - ecnmu W13 BhIOTHEHO MpaBWILHO B 00beMe 60-79%, 6-8 Gamios - ecnu M]3
BBHIMIOJIHEHO TMpaBmwibHO B npenenax 40-59%. Ecnu U3 BeimoaHeHO mpaBuibHO MeHee, yeMm Ha 40%,
paboTa He IPUHUMAETCS, BO3BPAILACTCS IS KCIIPABIICHMS, ITOCJIE Yero OLeHUBaeTCs 5-6 Oaiamu.

7.2.18. Kommaekr 3agau ajas PI'P Neé
3apauva 6.1.
Tema: «Pacuer c:KaTbIX CTepPKHEH HA YCTOMYMBOCTbY»

Tunosoii npumep 3axaun

[lonepeuHoe cedyeHHE LEHTPAIBHO CKATOM KOJOHHBI COCTAaBJIECHO M3 CTAJIBHBIX MPOKATHBIX
npoduiiell, COeTUHEHHBIX B CIUIOUIHOE CEYCHHE MPHU TOMOLIM JHArOHATBHON PEIIeTKH W3
CTalbHBIX IUIAHOK. OnpenenuTh: JOMYCKAEMYK) HArpy3Ky H3 YCJIOBUS YCTOMYHMBOCTH,
KPUTUYECKYIO Harpy3ky M Kod(pQHIMEHT 3amaca yCTOMYMBOCTH — JUIS KOJIOHHBI 3aJaHHOMN
(GopMBI TONEPEeYHOr0 CEYEHHUs, a TaKXkKe JJIsl KOJIOHHBI KOJIbIeBOro cedeHus. Oba ceueHus

UMEIOT OJIMHAKOBYIO TUIOMIA/Ib, /ISl KOJIbIIa K3BECTHO COOTHOIIEHUE TUAMETPOB: o = %20,9.
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[Ipunsate: [=8,5M, yronok nepaBHo6okuit Nel1/7, matepuan Cr 2, [ |=140MI]a,




4 =60, ,,,, =105, a=245MIla, b= 0,67 MIla.

Kpurepum ouenku:
8-10 GaymoB - ecnu WHAMBHAyaldbHOE momarmHee 3amanue (MJ13) BeImomHEHO MpaBUILHO B 00Bbeme 80-
100%. 6-7 GammoB - ecnu MJI3 BhImomHeHO TpaBWiIbHO B oObeme 60-80%. 4-5 GammoB - ecnmu WUJI3
BBITIOJTHEHO MpaBmwibHO B 00BbeMe 40-60%. Ecnu /13 BeImonHEeHO paBUiIbHO MeHee, yeM Ha 40%, pabora

HE IPUHHUMACTCA.

3agaua 6.2.
Tema: «PacyeT Ha IPOYHOCTH NMPHU MOBTOPHO-NIEPEMEHHBIX HATPY3KAaX»
TunoBoi npumep 3aga4u

Ban penykropa, mnpencTaBisiomuii  co0O  CTEpKEHb KPYIJIOTO CEYEHHUS C
KOHIIGHTPATOPOM HAaNpsOKEHUH, TOJBEpraercss JACHCTBHIO M3rH0AloIero M KpyTSILIEro
MOMEHTOB, U3MEHSIOLIUXCS 10 CHHYCOUIAIIBHOMY 3aKOHY.

Onpenenuts KOXPPHUIMUEHT 3amaca NPOYHOCTH Baja MO BEIHOCIUBOCTH U TEKYYECTH.

My, M,
|VL<< T 'o‘> }<>|VL
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[IpuHATH: y4acTOK Bajla UMEET KOHLEHTPATOp HANpPsLKCHUSA B BUJC TalTElId PAIHyCOM
r=35 MM, quaMetp omgHou yactu D =75 mm, a apyroit d = 60 mMm. M3meHeHue u3rubdaromiero

max min
MOMeHTa HaxoauTes B auanasone: M =0,6xkHm, M ™ = —0,6xkHm, kpyTsiiero MomeHTa —
MKman =3xHM, MKmI;“ =1,5kHm. Ban wusroroBneH u3 cramm45 ¢ MEXaHHYECKUMU

XapaKkTepUCTHKAMU: o, =600MIla, o, =360MIla, o-.1=300Mlla, <, =230MIla, T-

1= 180 MIIa, — 1 umeeT nUIM(HOBAHHYIO TOBEPXHOCTD.

Kpurepum ouenku:
8-10 GaymmoB - ecnu WHAMBHAyaldbHOE momarmHee 3amanue (MJ13) BeImomHEHO MpaBUiILHO B 00beme 80-
100%. 6-7 GammoB - eciu MJI3 BwImomHeHO TpaBWiIbHO B oObeme 60-80%. 4-5 GammoB - ecnmu WUJI3
BBITIOJTHEHO MpaBmwibHO B 00beme 40-60%. Ecnu /13 BeimonaeHo npaBuiabHO MeHee, yeM Ha 40%, pabota
HE PUHAMACTCSI.

3agaua 6.3.

Tema: « PacyeTr Ha NPOYHOCTH U KECTKOCTH 0AJIKY NPH MONMEPEYHOM yaape»

TunoBoi npuMmep 3axa4u

Ha ympyryto 6anky 3aaHHOrO IMOMEPEYHOro cedeHus ¢ BbICOTH H cBOOOMHO majaer
a0COITIOTHO JKECTKOE TeJIO Maccoi m. ONpenenTh JOMyCTUMYIO BEJTHUNHY MacChl MaIarolero
Tena [m], mpu KoTopoil Oyner obecmedeHa mpodHOCTh Oanku. [IpoBepuTh BBINONHEHHE

YCIIOBHS JKECTKOCTH, TPUHAB [5]=(0.0005- 0.001)L, rie L — paccrosiHue MeXay Onopamu.
Maccoii 6anku mpeHeopedb.
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[punsate: k=0,6, H=0,2m, /=0,5M, matepuan Ct 3, [6]=160MIIa; E=2x10°MIIa, aByTaBp
Ne10, mBemnep NelO.

Kpurepun onenkn:

8-10 6annoB - ecnu nHAMBUAYaNbHOE noMairHee 3ananue (M/13) semmonneHo npasuiasHO B 00beme 80-100%.
6-7 6aynoB - ecnu WJI3 BeimonHeHO mpaBuwibHO B 00BeMe 60-80%. 4-5 GamnoB - ecnu MJI3 BhIOTHEHO
npaBmwibHO B 00BemMe 40-60%. Ecnm M/I3 Bemonneno npaBwibHO MeHee, yeM Ha 40%, pabora He
MIPUHUMAETCSL.



7.3. OueHovHble CpeaCTBa ISl MPOMEKYTOYHOH ATTECTAIIMM O MTOraM OCBOCHHS

AUCHUIIJIMHBI

7.3.1. Bonnpochl K POMEKYTOYHOM aTTecTaluu

Ne i/ Bomnpocel Kk 3xk3aMeHy

1 CTraTH4YeCcKH ONPEASINMbIE U CTATHUECKH HEONIPeaeIMMbIe CUCTeMBI. [Iprumepsl

2 Merton cuii. AIITOpUTM METOIA.

3 BinsiHue TeMnepaTypbl Ha CTaTUYECKYIO HEONpPeIeInMocTb. TeMnepaTypHble HapsKEHUS.

4 BnusHue HETOYHOCTH U3TOTOBJIEHMS Ha CTAaTMYECKYH0 HEONPENeMMOCTh. MOHTaXHbIE
HaPSDKEHUS

5 Jedopmanrionsas npoBepka.

6 PacueT Ha IPOYHOCTH U KECTKOCTh CTATHUECKN HEONPEAESIUMBIX CHCTEM.

7 IloHsATHE HANPSHKEHHOTO COCTOSIHUS B TOUKE U €TI0 BHJIBL.

8 TeHzop HanpsHKEHUS

9 HanpsikeHus: Ha HAKJIOHHBIX TUIOIAAKAX

10 I"maBHBIC TIOMAKY U TIIABHBIC HATPSHKEHUS.

11 Tenzop gedopmanmu

12 0060061IeHHBI 3aKk0H ['yKka

13 IInockoe HanpsikeHHOE coctosiHe. Kpyr Mopa.

14 IIpsimas 3amaua Mopa.

15 OO6parnas 3agada Mopa

16 Teopuu npenerabHOr0 COCTOSIHUS: Ha3BaHMSA, KPUTEPUU PABHOIPOYHOCTH, PEKOMEHIAIMH K
IPUMEHEHUIO.

17 OOuwii ciryyail Harpy >KeHHusl.

18 Pacuer Ha IpPOYHOCTH NPHU OOILEM CITydae HArpyKECHUSI.

19 Y CTOWYMBOCTB CKATBHIX CTEp KHEH. 3amaua Dinepa. Popmyna Ditsiepa onpeeeHus KpUTHIECKOH
CHJIBL.

20 BnusHue crocoba 3akperuieHus CTEp)KHS Ha BEIUYUHY KpuTHuyeckod cuibl. Koaddunment
npuBeneHus nuuHel. O0o0eHHas hopmyna Diiepa.

21 [Ipenensr npumeHnMocTH hopmysisl Ditepa. [ MOKOCTh cTepKHS.

2 Omnupuueckas Gopmyna ScMHCKOro ompeneneHuss KpUTHYecKoro HampsbkeHus. [lpexensr eé
IPUMEHUMOCTH.

23 JlnarpaMma 3aBUCHMOCTH KPUTHYECKOTO HAIIPSHKCHIS OT THOKOCTH CTEPIKHS.

24 IToHsATHE PAaBHOYCTOMYNBOCTH. Y CIIOBHE PABHOYCTOMYHNBOCTH.

25 [IpakTHyecknii pacueT CKaThIX CTEp)KHEH Ha YCTOWYMBOCTh. KoadduuueHT mnpomoasHOro
n3ruoa.

26 VYcnosue yctolunBocTy. Busibl pacueToB Ha yCTOMYUBOCTb.

27 YcTanocTh ¥ BRIHOCIMBOCTH MaTepuarna.

28 XapaKTepHUCTUKH TUKIJIOB HATIPSKCHIM.

29 Buapl TuKII0B HaNpsHKCHUH.

30 Kpussie ycramocTu. IIpeaen BBIHOCINBOCTH MaTepHala.

31 Jnarpamma npenenbHbIX aMIUIATY .

32 CxeMaTH3UPOBaHHBIE THArpaMMbl IPEACIbHBIX aIMIATY.

33 KoHCTpyKTHBHO-TEXHONOTHUECKUE  (DAKTOpPBI, BIMSIOLUIME HA  YCTAJOCTHYIO IPOYHOCTD
MaTepuaa.

34 KoaduiueHt 3amaca npu MUKIAYSCKOM HATPYKCHHH.

35 ®dopmymna I"ada-Ilommapaa

36 CB0OO/IHBIC 1 BEIHYKICHHBIE KOJIeOaHHS CHCTEM C OJJHOM CTETIEHBIO CBOOOMBI.

37 Knaccudukarus BUIOB MEXaHUYECKHUX KOJICOaHUH

38 Y4eT cuil CONpOTUBIIEHMSI CPEJIBI.

39 HuddepenunansHoe ypaBHEHHE BBIHY)KICHHBIX KojeOaHuid. IlomaTnMBOCTB  CHCTEMBI.
KoabhduiineHT TMHAMHUYHOCTH.




Ne 11/ Bonpocsl k 3xk3amMeny

40 Pacder Ha IPOYHOCTH M )KECTKOCTH MPU BEIHYKJICHHBIX KOJICOAHNUIX CUCTEM.

41 SIBneHne pe3oHaHca

42 Oco0EHHOCTH yIapHOTO NEHCTBHS Harpy3ku. Buner ynapa.

43 OCHOBHBIE JIONYIIEHUs] TEOPHH yiapa

44 OOmwmii ciyyail ygapHOro BO3AeHCTBUS Harpy3ku. Kosd@uIMeHT AMHAMHUYHOCTH B OOIIEM

ClTydae yJapHOTO BO3/ICHCTBHUS.

45 YacTHbIC cIydau ynapa.

46 BeptukanpHbIN yiap ¢ y9eTOM MacChl yAapseMOoro Tena.

47 BeprukanbHblii yaap 6e3 ydeta Macchl yaapsieMoro Tena.

48 MTrHOBEHHOE AeCTBHE HATPY3KH

49 I'opu30oHTaNbHEIN yAAp C YIETOM MAcChl yIapsieMOro Teja.

50 T"opr3oHTaIBHBINA yaap 6€3 yueTa MacChl yAapseMOoro Tea.

51 YcnoBue npoYHOCTH TIPH yaape.

52 YcnoBue )KeCTKOCTH TIPH yaape.

7.3.2. Kputepun 1 HOPpMbI OLEHKH
dopma
NpoBeaeHUuA
Cemectp . KpuTtepun u HOpMbI OLlEHKH
MPOMEKYTOYHOM
aTTrecTaunm
Ecnu utoroselii pedTUHT
«OTJIINYHO»
cocrasirsteT ot 80 1o 100 GayuioB
Ecnu utoroselii pedTUHT
«XOpOoLIO»
cocrasirsteT ot 60 1o 79 GamioB
4 JK3aMEH v
«YTOBJIECTBODHTEIIBHOY Ecnu utoroBeiit pedTUHT
Y P cocrasirsteT otT 40 no 59 GamioB
Ecnu utoroselii pedTUHT
«HEYIOBIIETBOPUTEIBHO)

cocrasirsteT ot 0 1o 39 GayuioB




8. YueOHO-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O6s3aTesbHas IUTEPATypPa

Tun (yueOHunk, yuedHoe

KoanuecTtBO B

Ne nocooue, y4eoHoO- I'on HAY4YHOMH
ABTOPBI, COCTABUTEIH 3arnaBue (3aroji0BoK)
n/n MeTOoAuYecKoe mocooue, H3IaHus oudanoreke /
MPAKTHUKYM, IP.) HaumenoBanmne IbC
| I1. A. I1aBnosB [u ap.] ; nox ConpOTane}Ene MAaTepHaJIOB VueGHIK 2017 3EC «JTaHby
pen. b. E. MenbHuKOBa [DnexTpoHHBIN pecypc]
8.2. lonosiHMTEILHAS JIUTEPATYPa
Tun (yueOHuk, yueOHoe KonuyectBo B
Ne nocooue, y4e0HoO- I'on HAY4YHOH
ABTOpBI, COCTABUTEH 3araaBue (3aroJjioBoK)
n/n MeTOoAuYecKoe Imocooue, H3IaHus oudamnoreke /
MPAKTUKYM, IP.) HaumenoBanmne IbC
ConpoTHuBieHHE MaTEPUATIOB
T. ®@. I'aBpuiiosa, E. I1. [DnexTpoHHBIN pecypc] : TPaKTUKYM IS N
2 I'opauenko, A. A. PazyBaeB | cTyaeHTOB 3a04. (hopMbl 00yueHus. B 2 4. Hpaxcriicym 2016 Penosuropuii TI'Y
4.1
ConpoTHuBieHHE MaTEPUATIOB
T. ®@. I'aBpuiiosa, E. I1. [DnexTpoHHBIN pecypc| : TPaKTUKYM IS N
3 I'opauenko, A. A. PazyBaeB | cTyaeHTOB 3a04. (hopMbl 00yueHus. B 2 4. Hpaxcriicym 2016 Penosuropuii TI'Y
4.2
ConpoTHuBieHHE MaTEPHUATIOB
T. ®@. I'aBpuiiosa, E. I1. [DnexTpoHHBIN pecypc| : TPaKTUKYM IS N
4 I'opauenko, A. A. PasyBaeB | cTyaeHTOB 04HOM popmbl 0Oydenus. B 2 . Hpaxcriicym 2017 Penosuropuii TI'Y
4.1
Mexanuka [ DNeKTpOHHBIN pecypc] :
5 | B.I. XyxkoB COINPOTHUBIICHUE MATEPHAJIOB : y4eO. Y4eOHoe mocobue 2012 OBC «Jlanb»

mocooue




8.3. Ilepeuenb mpogeccHOHATBHBIX 0a3 JAHHBIX W WHGOPMAIMOHHBIX CHPABOYHBIX
cHCTEM
http://www.toehelp.ru/theory/sopromat/  Jlekuuu 1o  muciumuimae  «COMpPOTHBICHUE
MaTepUalioBy, WILTIOCTPUPOBAHHBIC TIPUMEPAMH PEIICHHUS 3a/1a4.

http://technofile.ru/files/sopromat.html ~ Marepuansl  ans  cKauyWBaHWS:  IIMAPTAIKH,
METOJMYCCKHE IMOCOOMs TIO pelmeHUIo0 3amad, y4deOHuK DeomocheBa IO  CONMPOTHBICHUIO
MaTepHaoB, COPTAMEHT NMPOKATHBIX Mpoduie, GopMyIbl.

http://mysopromat.ru/ Ha sToMm caiite HaXOoInuTCs:
e TIOJIHBIN KOHCHEKT JeK1uii o Kypcy «ConpotuBienre MarepuanaoBy;
e HCTOpHUS CO3JaHMS U CTAHOBJICHUS CONPOTUBIICHUS MaTEPHAIIOB, KaK yueOHOTO MPEeIMETa;
e OMNHCAHUE COBPEMEHHBIX METOJIOB KOHCTPYHPOBAHHUS U pacyeTa U3JAeUi Ha MPOYHOCTh U
JIOJITOBEYHOCTb;
e CTaTUCTHUYECKHE METOJIbI 00pa0OTKH PE3yIbTaTOB MEXaHUYECKUX HUCIBITAHUN;
e OMNWCaHHE COBPEMEHHBIX MporpaMMHBIX kKoMiiekcoB CAD/FEA;
e  Ppa3JIMYHBIE CIIPABOYHBIE MaTEPHUAIIbI.

http://www.soprotmat.ru/ Ha caiite HaxomguTcsi Kypc JIEKIIUH, J1a0OpaTOPHBIN MPAKTHUKYM,
My3el pa3pyleHHid, yaeOHbIe (PMIbMBI, CIIPAaBOYHBIE TaHHBIE U MHOTOE JIPYTOe.

http://botaniks.ru/sopromat.php Ha »>TOM caiire ecTp BO3MOXHOCTH O€CIUIaTHO CKadaTh
HpHUMEPEI PELIECHNUS 3a1a4 I10 COIPOTUBIIEHUIO MaTEPUAJIOB.

http://www.1001soft.com/soft/sopromat_raschet_ploskih balok i ram-945.html 3nech
MOYKHO O€CIUIaTHO CKavyaTh IpOTrpaMMy Ui pacyera 0ajoK, padoTalomMX Ha U3ruo.

8.4. IlepeueHb MpOrpaMMHOro odecrnevyeHust

Ne PexBHU3UTHI JOTOBOpPA
Hanmenosanue I1O o N p
n/n (nata, HOMep, CPOK JAeHCTBHUA)

1 | Windows ﬂOfOBOp No 690 ot 19.05.2015r., cpok
JecTBUS - OECCPOUHO

HoroBop Ne 690 ot 19.05.2015r., cpok
2 | Office Standard neiictBus - 6eccpouno; Jorosop Ne 727 ot
20.07.2016r., cpox AeHCTBUS - OECCPOTHO

8.5. Onucanue MaTepualbHO-TEXHUYECKON 0a3bl, HEOOXOAMMON JJI51 OCYIIeCTBJIEHUS
00pa30BaTeIbLHOIO MPoIecca Mo JMCUUILTHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00paTOPHUii, MACTEPCKHUX U JP.
Ne 00BbEeKTOB ISl NPOBeJCHUS MPAKTHYCCKUX H Ilepeyenb 0OCHOBHOTO
n/n JIa0OPATOPHBIX 3AHATHIA, TOMELEHU I 151 000py10BaHUA
CaMOCTOSITeIbHOM PadoThI 00y4aromuxcst

(HOMep ayAUTOPHH)

YueOHast aymuropust Aisi mpoBeneHus 3aHsaTHil | CTOJBI yUeHUYECKHE TPEXMECTHBIC
JIEKIIMOHHOTO THMa. YueOHas ayauTopus s | (MOHOOJIOK),

MPOBEJCHUSI  3aHATUH  CEMHHAPCKOTO  THUMA. | MOHOOJIOKH JIByXMECTHBIE,
VYyeOnas ayuTOpus TUISE KYpCOBOTO | CTOJ MPENo/1aBaTeIbCKuil,

1 | mpoekTupoBaHUs (BHIMOTHEHHS KYPCOBBIX padoT). | CTYI MPETmoaaBaTebCKUA,
VYyebHas aynquTopust Il IPOBEICHUS TPYIIOBHIX | JIOCKA ayaUTOpHAs (MeIoBas),

W WHIWBUIYaJbHBIX KOHCYyNIbTalMid. YueOHas | kadenpa

ayTUTOPHUS JJI MPOBEICHUS 3aHATUN TEKYIIEro
KOHTPOJISI M TPOMEKYTOUHOM arTectarun (A-419)



http://www.toehelp.ru/theory/sopromat/
http://technofile.ru/files/sopromat.html
http://mysopromat.ru/
http://www.soprotmat.ru/
http://botaniks.ru/sopromat.php
http://www.1001soft.com/soft/sopromat_raschet_ploskih_balok_i_ram-945.html

HaumeHoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopHuii, MAaCTEePCKHX U AP.

Ne 00bEeKTOB [IJIsl IPOBEACHUS NMPAKTUYECKUX U IlepeyeHb OCHOBHOIO
n/n JIAa00PATOPHBIX 3aHATHH, IOMEIeHUI 1JIs1 odopynoBanus
CaMOCTOSITEJIbHOM PadOThl 00y4aIOIIUXCS
(HoMep ayauTOpHN)

Jlaboparopust  "CompotuBienue wmatepuayioB". | CTOJIbI YICHHYECKUE TBYXMECTHBIC
Jlaboparopust "MexaHuuyeckue UCTIBITaHUs | (MOHOOIIOKH),

2 | matepuanon". VYueOHas ayAuTOpHUs JUISL | CTOJI IPENOJAaBaTEIbCKUM,
MIPOBEICHUS JIabopaTOpHBIX padoT (A-115) CTYJI IPETo/1aBaTeNbCKUH,

JTIOCKa ayTUTOpHAas (MeJIoBast)

YyeOnast aynuropust Ansi mpoBeneHus 3aHsaTwii | CTOIBl yUSHUYECKHE TBYXMECTHBIC
JEKIIMOHHOTO THMA. YueOHas ayauTopus s | (MOHOOJIOKH),
MPOBEACHUSI  3aHATUH  CEMHUHAPCKOrO0  THUIMA. | CTOJI MPEMNo/1aBaTeIbCKUH,
VYyeOHnas ayIuTOpus TUISE KYpCOBOTO | CTYJ MPENoIaBaTeIbCKUiA,

3 | mpoekTrpoBaHUS (BBIMOTHEHHS KYPCOBBIX padoT). | TOCKa ayTuTOpHAs (MeIoBast)
VYyeOHast ayquTOpus IJsl MPOBEACHUS IPYIIOBBIX
U WHIWBUIYaTbHBIX KOHCYNbTAUUA. YueOHas
ayTUTOPHUS JJI MPOBEICHUS 3aHATUN TEKYIIEro
KOHTPOJISI M TPOMEKYTOUHOM arTectarun (A-127)
[Tomemenne s camocTosATENbHOW  paboThl | CTONBI yUCHUUECKHE,

4 | crynenros (I-401) CTyJIbs YYCHUYECKUE,

ITK ¢ BeIx0oa0M B ceTb HTEpHET
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